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A Review Of Our Knowledge Of 


Melanose... 
and Its Control 


The Casual Organism And Its 
Effect Upon The Host 

Melanose was first observed by 
Swingle and Webber (4) in Novem- 
ber, 1892, at Citra, Fla., but was not 
described by them until 1896. This 
disease is caused by a fungus which 
has two stages, a pycnidial stage, 
Phomopsis citri (2), and an ascig- 
erous stage, Diaporthe citri (3). The 
first stage produces the water-borne 
pycnispore on the dead wood 
throughout the trees. This is the 
principle casual organism. The second 
stage produces the air-borne ascos- 
pore on dead wood underneath the 
trees. Although this latter spore is 
capable of producing infection it is 
not considered of much economic 
importance, 

The pycnidia of the casual organ- 
ism are difficult to detect in nature 
without the aid of a good hand lens. 
They occur sometimes in the dead 
bark of the large limbs or _ even 
trunks but are found most abun- 
dantly on small twigs and fruit stems 
of the preceding year’s crop. Spore 
production is more abundant in tis- 
sue that has recently died than in 
those parts which have been dead 
for a year or more. The fungus has 
never been known to produce spores 
in the melanose lesions produced on 
living parts of the tree. 

Under average conditions infec- 
tion is effected 36 to 48 hours after 
the spores come into contact with 
the young leaves or fruit. The germ 
tube penetrates the cuticle and passes 
downward between the lateral walls 
of adjacent epidermal cells. It then 
branches and extends intercellularly 
between the palisade parenchyma. 
There is no evidence of the infection 
visible to the unaided eye until the 
fourth day after inoculation. By this 
time the fungus has attacked the cell 
membranes resulting in their de- 
generation and the formation of a 
gummous substance in the cells and 
intercellular spaces. The disssolution 
and collapse of the cells is followed 
by the formation of a depression 
which marks the site of the lesion. 
By the time the lesions are 7 days 
old a corky layer has been formed 
between the normal and invaded tis- 
sue. This corky layer continues to 
grow until the tiers of cork are 7 to 


12 cell layers in thickness. At the 
same time the normal growth of the 
healthy tissues beneath the lesions 
results in everting the corky layer 
and thus in raising the lesions above 
the surface. Coincident with the de- 
velopment of the corky layer, the ten- 
sions on the cuticle cause its rup- 
ture and the gum mass, on exposure 
to the air, becomes brown and dry. 
Dissemination 

The general structure of the fruit- 
ing body and the periods of normal 
spore discharge, also the localization 
of the disease with respect to the 
areas of infection, indicate that the 
casual organism is disseminated 
principally by rain, fog or heavy 
dews. 

Repeated efforts have been made 
to trap pycnispores in Petri dishes 
(7) from air currents during both 
fair and inclement weather. The 
traps were placed at regular stations 
in old seedling plantings where there 
was an abundance of melanose. In 
no case were viable Phomopsis spores 
trapped. At a later date Ruehle and 
Kuntz (9) demonstrated that the as- 
cospores of the perfect stage are 
forcibly ejected into the air from 
the fruiting bodies and are probably 
carried considerable distances by air 
currents. 

The question has frequently arisen 
as to whether prunings left on the 
ground underneath the trees are a 
source of melanose infection. A study 
was made (7) wherein prunings of 
dead or weakened twigs and limbs 
were left under trees throughout the 
season of infection. Although mela- 
nose fungus developed abundantly on 
these prunings, no appreciable in- 
crease in melanose was observed on 
these trees in excess of what de- 
veloped on pruned trees from which 
the prunings were hauled away. Even 
those tender parts within a foot or 
less above piles of prunings failed 
to develop melanose in greater quan- 
tity than similarly situated parts on 
check trees. This test was conducted 
over a period of three years. 

The removal of prunings from a 
grove is another added cost to an 
already expensive operation. As a 
general practice I believe that we 
are justified in removing only those 
prunings which are large enough to 
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interfere with other cultural prac- 
tices. However, the piling of prun- 
ings around the trunks of the. trees 
is not considered a desirable prac- 
tice for their presence may promote 
the development of certain crown 
diseases. 
Contributing Factors 

The melanose fungus sporulates 
principally in dead twigs and fruit 
stems. Dead wood may be the result 
of one of many factors. Among the 
important ones are infestations of 
scale insects, shading effects in the 
interior of the tree, trunk and root 
diseases, frosts or freezes, storms and 
droughts, nutritional deficiencies and 
other conditions which tend to lower 
the vitality of the trees. 

Under average conditions it is be- 
lieved that scale insects are usually 
responsible for the death of more 
twigs than all other agencies com- 
bined. When the infestation is heavy, 
even for a short time, large amounts 
of the bearing wood are killed. These 
insects, even when present in al- 
most unnoticeable numbers are res- 
ponsible for the death of many twigs 
and small branches. 

The length of time the parts have 
been dead with respect to the time 
when melanose outbreaks occur is of 
considerable importance. Parts that 
have died within two or three months 
are much more likely to harbor the 
casual organism than parts that have 
been dead for many months. Those 
parts which are killed in winter or 
spring are excellent breeding places 
for the melanose fungus and to a 
large extent are the source of in- 
fection which is of greatest economic 
importance. 

Fawcett (5) studied the tempera- 
ture relation of the fungus itself 
when grown on certain media. He 
found that an increase in tempera- 
ture has a marked effect on an in- 
creased rate of mycelial growth up 
to between 75° and 81° F. which 
seemed close to the optimum tem- 
perature. However, temperatures 
above this retarded growth, mark- 
edly, no growth taking place above 
about 95° F, 

Winston (7) and his associates 
studied the effect of temperature on 
the time required for infection and 
the severity of the infection. This 
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study showed that infection can take 
place in 12 hours at temperatures 
ranging from 59° to 86° F. The 
greatest degree of infection seemed 
to eccur between 68° and 77° F. 
Temperatures above and below 68° 
F. seemed to prolong the incubation 
period and have a marked influence 
upon the degree of the resulting in- 
fection. 

Unfortunately, the temperature 
conditions in Florida are sufficiently 
favorable for the development of 
the fungus, at nearly all times, that 
we can expect infection periods 
whenever there is enough moisture. 
The presence of sufficient moisture 
for sporulation and the subsequent 
dissemination of these spores, at a 
time when plant parts are suscepti- 
ble, is the primary factor in deter- 
mining the extent of the melanose 
infection. 

Economic Importance 

Melanose is by far the biggest 
single grade lowering factor with 

which we must contend. A survey 
made by Mr. Victor Bowman (1) 
shows that on an average of all 
varieties of oranges, melanose was 
a 12% greater grade lowering fac- 
tor than any other cause, with wind 
chafing second. On grapefruit mela- 
nose was a 25% greater grade low- 
ering factor, with rust mite second. 
It is particularly noticeable, in this 
study, that seedling oranges and 
grapefruit seem to be more seriously 
affected by melanose than other 
varieties. However, it is generally 
conceded that the age and condition 
of the trees has more effect of the 
severity of the infection than the 
variety. In summing up the grade 
lowering factors we find that in or- 
anges 58% and in grapefruit 73% 
can, to a large extent, be controlled 
by a well planned spray and fertili- 
zer program. . 

In addition to the actual grade 
lowering caused by melanose it ha: 
been estimated (7) that stem-enc 
rot, caused by the melanose fungus 
is responsible for fully 40% of the 
decay of Florida oranges and grape- 
fruit in transit, on the market, or in 
the consumer’s home. There is also 
another important stem-end rot of 
Florida citrus fruits which is caused 
by the fungus Diplodia natalensis. I 
do not have any data available on 
the subject but I think it is quite 
probable that the melanose fungus 
is also partially responsible for con- 
siderable early dropping of mature 
fruit. 

In tables 1 and 2 I have listed the 
New York averages on Indian River 
oranges and grapefruit shipped un- 
der four or five leading brands for 
the past five seasons. You will notice 
that there is a difference in the sal 
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price per box of 1s and 2s varying 
from 26c to 65c on oranges and 
from 38c to 76c on grapefruit. This 
difference is sufficient in most cases 
to pay the entire cost of production. 
Methods of Control 
Pruning 

Extensive pruning experiments for 
melanose control have been conducted 
(8) and it has been shown that mela- 
nose can be controlled or materially 
reduced by thoroughly pruning out 
all dead wood. This fact has also 
been demonstrated in commercial 
practice by a number of growers al- 
most every year. However, in a great 
number of cases this method has not 
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given satisfactory control. 
particularly true in 
groves, 

In view of the fact that it is nec- 
essary to remove all the small dead 
twigs, in order to get reasonably 
good melanose control, the cost of 
the operation frequently becomes 
prohibitive and impractical. In young 
trees and blocks which have been 
severely damaged by cold, pruning 
for melanose control has been very 
effective. 

As a general practice, in blocks 
that are subject to severe melanose, 
it is considered more economical to 

(Continued on page 20) 
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The Present Status Of Scale Insects 


Infesting Citrus... 


Progress in one field of work us- 
ually affects either directly or in- 
directly other associated fields so 
the progress made by horticulturists 
with citrus nutritional problems in 
improving the general condition of 
the trees has affected the problem 
of scale control. Dr. L. O. Howard 
has aptly described a condition simi- 
lar to that of the average citrus 
grove in this state in his book “The 
Insect Menace” in which he states, 
“Humanity has created conditions 
peculiarly favorable to certain kinds 
of insects and they are multiplying 
as they never would have done had 
not man given them a chance, and, 
by providing them with enormous 
quantities of food and placing it be- 
fore them in the most inviting way 
fairly begged them to do their worst 
and to exercise to the utmost those 
extraordinary powers of multiplica- 
tion . . . ” The more recent prac- 
tice of sunplying secondary elements, 
which include copper, zinc, mangan- 
ese, and magnesium, in addition to 
nitrogen, phosphorus, and potassium 
has so improved the vigor of the 
trees that the foliage is both plenti- 
ful and more suitable for the de- 
velopment of scales. 

The question arises as to why the 
scales have become more abundant 
on vigorously growing citrus trees 
than on trees in poor condition. It 
is a common opinion that vigorous 
trees are more resistant to insect 
infestations than less vigorous ones, 
but-.that--theory. does. not—hold .true 
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with the sucking insects that attack 
citrus trees. Scales and whiteflies are 
more abundant on vigorously grow- 
ing citrus trees than on “hard” or 
less vigorous trees, and it is for this 
reason that scale control will prob- 
ably be more of a problem in the 
future than in the past. The severity 
of infestations will of course vary 
from year to year because of sea- 
sonal conditions and other undeter- 
mined factors. The year of 1940 was 
apparently very favorable for the 
development of scale insects as well 
as whiteflies and mites. The reasons 
for the abnormal increases cannot 
be definitely stated except, as stated 
by the speaker in a previous article 
(1), the cold weather of January, 
1940, and the dry weather during al- 
most the entire year in certain sec- 
tions of the state were factors in 
upsetting the natural balance of con- 
trol. The deposit of residue on the 
leaves from nutritional sprays was 
held responsible by some, but the re- 
sidue was only a contributing fac- 
tor. In unsprayed check plots scale 
increases were more pronounced 
than they have been during any oth- 
er year since the work was begun. 
Abnormal scale increases also de- 
veloped in commercial groves that 
had received no inert residue sprays. 
The fact should not be overlooked 
that where nutritional sprays were 
appliéd as well as other essential nu- 
trients, the spring growth was more 
healthy and more suitable for -scale 
develépment than:-the ~ growth’: on 





trees deficient in some of the nutri- 
ents. There is no doubt that residue 
on the leaves is a contributing fac- 
tor in causing scale buildup, but the 
results of recent studies indicate that 
where the change in cultural prac- 
tices has resulted in a more vigor- 
ously growing tree throughout the 
year, the increasing abundance of 
scales is more a result of improved 
tree condition than of any other 
single factor. General tree vigor or 
an abundance of green foliage has 
been a forerunner of purple scale in- 
creases. Following the freeze of De- 
cember, 1934, the trees responded 
with a flush of growth on inside and 
outside limbs. Because of the rela- 
tively weak condition of the trees 
a light crop of fruit was set in 1935 
so there was no particular crop strain 
and the foliage, especially the inside 
foliage, remained green throughout 
that year and the first half of 1936. 
In the summer and fall of 1936 there 
was a noticeable increase of scales 
in many groves because of the rela- 
tive abundance of green foliage. Fol- 
lowing the freeze of January, 1940, 
there was 2 decided increase of scales 
during the current year. The fun- 
damental difference in tree condition 
in the two periods was the relatively 
weak condition of the trees follow- 
ing the freeze of 1934 as compared 
to the more vigorous condition of 
the trees at the time of and follow- 
ing the freeze of January, 1940. .The 
only. data available to show-the- —_ 
: ' (Gontitrued -on page 8) - 
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Plant Growth-Substances 


The numerous fundamental re- 
searches ‘with the plant hormone- 
like chemicals and the varied re- 
sponses they bring about in plant 
parts are pointing the way to the 
discovery of increasing numbers of 
practical applications of these com- 
pounds in the solution of horticul- 
tural problems. In discussing some 
of these horticultural applications 
and in pointing out future possibili- 
ties for the plant growth-substances 
perhaps the most logical approach to 
the subject is to consider the differ- 
ent observed responses of plant tis- 
sues when these laboratory-made 
chemicals are applied. In so exten- 
sive a field of endeavor it will not 
be possible in this brief report to 
enter into detailed review nor, un- 
fortunately, to cite all of the re- 
searches pertinent to the subject. 

In writing of this group of chemi- 
cals investigators have groped around 
in a generally unsatisfactory at- 
tempt to find a name with which to 
refer to them and which is descrip- 
tive of their action. In this report 
the terms “hormones” and “growth- 
substances” are used synonymously. 
In the literature the latter term is 
perhaps most commonly used prob- 
ably because the most frequently ob- 
served response is a stimulation of 
growth. This growth, however, in- 
stead of being general in character, 
is usually restricted to a particular 
part or organ of the plant and in- 
deed even to particular groups of 
cells within that organ or part. 
Sometimes this stimulated growth is 
orderly in character, resulting in 
seemingly normal tissue differentia- 
tion and the development of more 
or less normal organs such as roots 
and fruits. Sometimes, however, the 
growth is in the wildest disorder 
with certain cells dividing at top 
speed resulting in twisted, disar- 
ranged organs and in grotesque pro- 
liferations and galls (1). 

Stimulation of growth, however, is 
not the only result which can be ob- 
tained from the so-called “growth- 
substances.” In fact, under certain 
conditions growth inhibition results 
and, as will be pointed out later, this 
observation has also been made use 
of in horticultural practices. Wheth- 
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er the use of growth-substances will 
result in stimulation or inhibition, in 
orderly or disorderly development, 
or indeed in any observable effect 
whatever depends on a great many 
factors such as the particular com- 
pound used, the concentration ap- 
plied, the manner of its application, 
the part or organ of the plant receiv- 
ing the application and its condition 
at the time with respect to sensitiv- 
ity to stimulus. 

With this brief and necessarily in- 
adequate introduction there follows 
a discussion of some of the specific 
observable effect of growth-substanc- 
es on plant tissues and the horticul- 
tural applications developed there- 
from. ’ 


Root Initiation 

Some 60 years ago the botanist, 
Julius Sachs, postulated that a speci- 
fic root forming substance is manu- 
factured in the leaves of plants and 
moves basipetally to lower portions 
to cause root development. It re- 
mained, however, for modern plant 
physiologists and chemists to demon- 
strate the correctness of Sach’s hor- 
mone theory by extracting root stim- 
ulating substances from plants, de- 
termining their chemical structure 
and then synthesizing in the labora- 
tory these compounds and hosts of 
others which, although not known 
to occur in plants, have hormone-like 
activity. Today the practical usage 
of compounds such as indole buytric 
and naphthalene acetic acids, usual- 
ly in proprietary preparations, for 
stimulating the initiation of roots on 
cuttings is widely established. 

In general it may be said that a 
relatively high concentration of 
growth-substance and a_ prolonged 
exposure to its action is necessary 
for the stimulation of root initiation. 
To accomplish this cuttings are us- 
ually treated by soaking their basal 
portions for periods of 6 to 24 hours 
or more in a water solution of the 
growth-substance, or by dipping the 
bases of the cuttings in a tale pow- 
der containing the growth-substance 
which will remain in contact with the 
tissues to provide the prolonged 
treatment necessary. Although the 
powder method is usually considered 
to be more convenient the effective- 





By FRANK E. GARDNER 
Bureau of Plant Industry, U. S. D. A. 
At Meeting Florida State Horticultural Society 


ness varies considerably with the 
species to be rooted. In experiments 
on a number of citrus species and 
varieties Cooper (2) obtained much 
better results with solutions than with 
dusts. In this connection, it should 
be pointed out that although cuttings 
of citrus varieties can be rooted by 
use of hormones, there is as yet very 
little evidence regarding the grove 
performance of these resultant trees 
compared, for example, with trees 
on sour or rough lemon roots. 

So much work on the use of the 
growth-substances in the rooting of 
cuttings has appeared in the litera- 
ture and this particular practical ap- 
plication is so well known that it 
seems unnecessary to dwell on it fur- 
ther. It should be emphasized, how- 
ever, that the use of root stimulat- 
ing chemicals is an aid to, and not 
a substitute for, the usual care and 
precautions necessary for successful 
propagation. 

Another horticultural application 
arising from the observed root initi- 
ating properties of the growth-sub- 
stances is in the transplanting of 
certain trees which are slow or un- 
certain to reestablish themselves due 
to their lack of ability to quickly 
develop new feeding roots. Romberg 
and Smith (9) report that pecan 
trees dug from the nursery for re- 
planting to the orchard made a much 
greater growth of new roots in the 
first season if the old root stubs were 
treated with indole butyric acid prior 
to resetting. Their method of treat- 
ment, in order to provide that pro- 
longed exposure to growth substance 
necessary for root initiation, was to 
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impregnate toothpicks with indole 
butyric acid and insert them in the 
root stubs near the cut ends, This 
method or some modification there- 
of is applicable to those trees, like 
pecans, which have few fibrous roots 
close to their main axis and which 
therefore lose the greater part of 
their feeding roots in the process of 
digging. 
Prevention of Abscission 

It is a common. observation that if 
leaves of most plants are severely 
injured dropping: of the leaves soon 
ensues. This abscission at the base 
of the. peticles also occurs if the leaf 
blade is removed. La Rue (8) dis- 
covered the interesting fact that if 
the leaf blades of. certain plants such 
as the Begonia were cut off and 
growth substances dissolved in a 
lanolin paste were applied to the cut 
stubs of the petioles these petioles 
remained green and firmly attached 
to the plant much longer than similar 
petioles to which lanolin only had 
been applied. 


This prevention of abscission, 


brought about by growth substances, 
is perhaps the most important of all 
the observed hormone responses from 
the standpoint of application to hor- 
ticulture because there are so many 
problems confronting the grower in- 
volving the untimely abscission of 
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leaves, buds, flowers, and fruit. The 
so-called physiological leaf drop of 
tomatoes and roses, bud drop of gar- 
denias and sweet peas, flower drop 
of many plants with little or no fruit 
setting, and fruit drop which has long 
been the despair of growers of vari- 
ous fruits, are all familiar instances 
of premature abscission. Although it 
is too much to expect that all abscis- 
sion problems will yield to hormone 
application, yet notable progress has 
been made and is continuing to be 
made in the practical control of drop 
losses in various crops. 

Perhaps the most successful and 
widely used hormone treatment for 
delaying abscission has been in the 
control of the pre-harvest drop of ap- 
ples (3). To prevent this drop, which 
in many cases occurs just prior to 
the development of proper color 
necessary for top grade fruit, the 
grower can spray his orchard with 
a very dilute solution (5 to 10 parts 
per million) of napthalene acetic 
acid or napthalene acetamide just 
as drop first begins. With apples the 
spray takes effect within a day or 
two and lasts for several weeks de- 
pending somewhat on the variety. 
Attempting, during the past season, 
to extend this control measure to 
the drop of Pineapple oranges the 
writer encountered only partial con- 
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trol but also some promise of great- 
er success in future trials. 

On the basis of the work with ap- 
ples in which the best results are ob- 
tained by delaying the spray applica- 
tion until needed, the first sprays on 
Pineapple oranges were not applied 
until November 27. Thereafter at 
intervales of 3 weeks successive rows 
of trees in the same grove were given 
spray applications until February 5 
when the last application was made, - 
two weeks prior to picking*. The 
trees used in this experiment were 
8 years old, on rough lemon roots, 
and were carrying a rather full crop 
averaging 4.4 boxes per tree. Part 
of the data secured in this test is 
summarized in table 1. Although, 
perversely enough, the drop over the 
entire grove was usually light, the re- 
sults showed that the first application 
of the strong concentration on Nov- 
ember 27 resulted in a reduction in 
drop compared with the unsprayed 
control row of trees. The difference 
in drop between the checks and the 
weaker concentration is not statis- 
ticaily significant. An application 

(Continued on page 11) 


*Acknowledgement is gratefully made 
to Mr. Frank Chase of Chase & Co., 
Winderemere, Florida, for his help 
and cooperation in the application of 
these sprays. 
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THE PRESENT STATUS OF SCALE 
INSECTS INFESTING CITRUS 
(Continued from page 5) 
condition during the two periods are 
crop yields which are indications of 
tree vigor. In Figure 1 are recorded 
annual yields for a 12-year period 
of a block of 56 pineapple orange 
trees on the Citrus Experiment Sta- 
tion property; in the season of 1934- 
85 (season following the freeze) 
there was a reduction in the yield 
and a still further reduction in the 
yield in the season of 1935-36 which, 
under normal conditions at that time, 
should have been larger because of 
the small crop in the 1934-35 sea- 
son. During the 1938-39 and 1939-40 
seasons there was a substantial in- 
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crease in production, yet the larg- 
est crop ever produced in that block 
was made during the 1940-41 season, 
following the freeze of January, 
1940. It is interesting to note that 
during 1937 the practice of using 
the secondary elements was started 
in this block of trees. Prior to 1938 
the trees in this block were in poor 
condition after each crop and purple 
scale control was not a problem. An 
oil spray had never been necessary 
until 1938, but as the general con- 
dition of the trees began to improve 
purple scales became more abundant. 


The condition of this grove is typical 
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of the average grove where the more 
complete program of fertilizing and 
spraying is used. 
Some Reasons for the Increase of 
Purple Scale 

There is a positive correlation be- 
tween the percentage of green 
leaves and the abundance of purple 
scales. Where magnesium and zinc 
deficiencies have been corrected there 
is a high percentage of green leaves 
throughout the year and the purple 
scale population is more dense on 
these trees than where the deficien- 
cies still exist. To demonstrate this 
fact population counts of purple 
scales have been made from four dif- 
ferent fertilizer experiments at the 
Citrus Experiment Station where 


Figure 1. 


magnesium deficiency still exists in 
some plots and has been corrected 
in others and without exception there 
has been a, heavier infestation on the 
trees where the magnesium deficiency 
has been corrected. To further dem- 
onstrate the correlation of the per- 
centage of green leaves to the de- 
gree of scale infestation, each sample 
of leaves collected at random for the 
scale counts was classified under 
green leaves and bronzed leaves. A 
leaf was considered bronzed if there 
was a definite: magnesium deficiency 
pattern. These leaves were collected 
~from -trees “that:-had --received -mag- 
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nesium in various amounts. One 
group of trees received magnesium 
in the form of dolomitic limestone 
and another received it in the form 
of magnesium sulfate. The percent- 
age of green leaves and the aver- 
age number of living scales per leaf 
are recorded in Figure 2. In each 
set of plots the percentage of green 
leaves varied in direct proportion 
with the amount of magnesium used, 
and the purple scale population was 
more or less in proportion to the per- 
centage of green leaves. The scales 
increased in about the same. propor- 
tion where magnesium sulfate was 
used as where dolomitic limestone 
was used. Because of the dusty na- 
ture of dolomitic limestone the pur- 


Average Yield per Tree of Pineapple Oranges. 


Average pounds per tree computed from yield of 56 trees. 


ple scale increases have sometimes 
been attributed entirely to the lime- 
stone dust that settled on the leaves 
when the material was applied just 
as dust from a highway settles on 
the leaves and results in heavy in- 
creases of scales. The limestone resi- 
due. may be a contributing factor 
just as the nutritional sprays are, 
but the results of repeated popula- 
tion counts of purple scales from 
trees grown under various cultural 
practices indicate that the vigor of 
the trees is more of a factor than 
the residue on the leaves. 

There is a more dense population 
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of purple scales on green leaves than 
on bronzed leaves: therefore, trees 
with a high percentage of green 
leaves will have more scales than 
trees with bronzed leaves. This fact 
has been stated in previous publica- 
tions (2)(3), but it is well de- 
monstrated in a recent scale count 
made from plots in a_ grapefruit 
block where magnesium had been 
omitted from the fertilizer formula in 
one plot and added to the formula 
in another plot in sufficient quantity 
to effect partial correction, thus pre- 
ing the development of a high per- 
centage of bronzed leaves; otherwise 
the treatment of both plots was iden- 
tical. In each plot there were three 
seedy varieties and one seedless va- 
Pigare 2. 


THE CITRUS 


INDUSTR 


riety of grapefruit. Separate leaf 
samples were collected at random 
from each of two seedy varieties and 
from the seedless variety. After the 
leaves were collected they were clas- 
sified as in the former experiment, 
i. e., as green leaves and bronzed 
leaves. Scale counts were then made 
from each classification of leaves. 
The percentage of green leaves and 
bronzed leaves and the average num- 
ber of living scales per leaf are 
recorded in Figure 3. In Plot 2 
where magnesium was deficient there 
was a lower percentage of green 
leaves than bronzed leaves on eazh 
variety, but there was a higher num- 
ber of living scales per leaf on green 
leaves than bronzed leaves. In Plot 


Correlation of Purple Seale Infestations to Percent«;e of Oreen Leaves, 
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11 where magnesium has been sup- 
plied for three years there was a 
higher percentage of green. leaves 
than bronzed leaves and, as in Plot 
2, there were more living scales per 
leaf on the green leaves than on the 
bronzed leaves. In Plot 11 the scaie 
population was more dense on both 
green and bronzed leaves than in 
Plot 2 which indicates that the rela- 
tive abundance of scales is due more 
to improved tree condition than any- 
thing else. 

Another probable reason for the 
noticeable increase of purple scales 
s.nce the secondary elements have 
come into use is the increase in the 
size of the trees and in the density 
of the foiiage. Purple scales thrive 
under shaded conditions (3) and such 
conditions now exist in the average 
grove where the trees are in good 
condition. In the experiment discus- 
sed in the preceding paragraph the 
grapefruit trees of the seedy variety 
were not so large as those of the 
seedless variety, and as recorded in 
Figure 3 the scales were more abun- 

(Continued on page 16) 


Pigare 5. 
Leaf Drop Cansed ty Purple Seale Infestationte 
from Sept. 3 to Oct. 28, 1980. 
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LEGISLATURE ACTS ON CITRUS 





At the time this is written, the Florida legis- 
iature now in session has acted upon a num- 
per of bills affecting the processing and sale 
ot citrus fruits. In the main the bills passed by 
both houses of the legislature have been aimed 
at strengthening laws already in effect. 

Greater restrictions are placed around the 
coloring of citrus fruits; sales of damaged or 
immature fruit for canning purposes are pro- 
nivited; a research department for the Florida 
Litrus Commission is authorized; the set-up of 
une Commission is revised, and in general the 
powers of the Commission are enlarged. 

The proposal of a group of Lake county 
growers to reduce the advertising tax to a flat 
vne-cent per box on all varieties of citrus; a 
proposal of Volusia county growers to abolish 
une Citrus Commission, and another proposal 
by a group of Hillsborough county growers to 
repeal all laws governing the shipment of bulk 
fruit and permitting the shipment of such fruit 
without regard to inspection, grade or pack, 
were killed in committee or withdrawn by the 
sponsors. ; 

A number of bills are still before the legis- 
lature, either still under consideration by the 
committees, or having been reported by the 
committees still remain unacted upon by the 
senate or house or both. 

In the main, the bills supported by the Flor- 
ida Citrus Producers Trade Association, the 
United Growers and Shippers, and the Florida 
Canners Association were given legislative ap- 
proval, while those sponsored by local groups 
of growers were killed in committee. As a re- 
sult of legislative action, greater strength is 
given existing laws. 


PLACING THE BLAME 





The following from the Mission Times, a 
newspaper published in the heart of the Texas 
citrus producing section and which takes an 
active interest in Texas citriculture, should be 
of interest to growers in every citrus produc- 
ing section, including Florida. Possibly the com- 
ments of the Texas editor might profitably be 
applied to other citrus regions: 

“Returning from a recent trip to Jackson- 
ville, Florida, this writer has gained a better 
insight into the reasons why the Valley has been 
having difficulty in securing prices for its citrus 
fruits. On our return trip we stopped in large 
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food markets in Mississippi, Louisiana and 
in North Texas, and what we saw made us 
ashamed to acknowledge that we were from 
the Valley. 


“In each of the large food stores we entered 
both Texas oranges and grapefruit were on dis- 
play as were also California oranges. In com- 
parison with California fruit the Texas fruit 
could not have looked worse had it been pota- 
toes or turnips. How so much cull fruit could 
have been accumulated in any one store is be- 
yond our ken. It was dirty looking, scarred, 
and spotted. In comparison with the beautiful 
textured California oranges Texas fruit could 
have created in the mind of the shopper no 
other feeling than that of thorough disgust. 

“It would be difficult indeed to convince the 
people of Texas and adjoining states that the 
Valley produces quality citrus fruits, because 
apparently they have never been privileged 
to see or buy any. We understand in the North 
and East, where fruit is shipped in carload lots, 
people know and appreciate Texas quality 
oranges and grapefruit. 

“We people in the Valley complain about the 
marketing conditions and the low returns from 
our fruit. We fail to realize that we are our 
own worst enemies, and that most of the ills 
i beset us originate right here in the Val- 
ey. 

“It is the fault of Valley people that we 
should allow some 200 or 300 quotations to be 
made each week on Texas citrus fruits. It is 
our fault that we are allowing third grade and 
cull fruit to be shipped from the Valley and 
placed on the market to demoralize the price 
of our good fruit. It is our fault that our fruit 
shipments are wholly unregulated. It is our 
fault that the trucker has peddled third grade 
fruit into every market in Texas and adjoining 
states. 

“The conditions that affect the marketing of 
our fruits are almost wholly in our hands. Let’s 
not complain about the competition of Califor- 
nia and Florida and of the price-depressing 
tactics of the buyers. When we get our own 
house in order many of these conditions over 
which we have no control will take care of 
themselves.” 


TOO MANY “GROUPS” 





Reconciling the differences between the in- 
terventionists and the isolationists is an easy 
job compared to reconciling the differences be- 
tween the various “groups” of citrus growers. 
And, by comparison, reconciling the differences 
between capital and labor is mere child’s play. 
—The Polk County Democrat. 

Brother, do you mean the grower groups that 
grow the citrus, or the groups that don’t? — 
Winter Haven Chief. 

Almost any “group” which calls itself a 
“group” of citrus growers. Even among bona 
fide “groups” of citrus growers, there are 
“groups,” fighting among themselves and 
against the parent “group,” to the great de- 
triment of the industry. 
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PRACTICAL APPLICATIONS 

OF PLANT GROWTH-SUB- 

STANCES IN HORTICULTURE 
(Continued from page 7) 
three weeks later of a fairly strong 
hormone concentration also showed 
effect on drop but the sstill later 
sprays on February 5 were entirely 
without effect. During picking the 
tightness of the fruit on the first 
sprayed trees was very noticeable. 
The evidence indicates that sprays 
applied very much earlier than Nov- 
ember may give worthwhile protec- 
tion. In contrast, the effect of the 
sprays on apples so far in advance 
of maturity is lost by picking time. 
Like many of the hormone responses 
this seeming difference in behavior 
on different fruits is unpredictable 
and without explanation. During the 
coming season the effect of time of 
application on citrus will be studied 

further. 
Parthenocarpy 

The development of fruit without 
the stimulus of fertilization of the 
ovule is not uncommon. Familiar ex- 
amples of normally occurring par- 
thenocarpic fruits are the banana, 
the Thompson seedless grape, and the 
navel orange. With some fruits the 
stimulus provided. by pollination, 
even though fertilization does not 
ensue, is sufficient to cause fruit 
development. It was this observation, 
that pollen will in some cases stim- 
ulate fruit setting even when fertili- 
zation can not take, which led to the 
discovery that the growth substances 
can be used to cause fruit develop- 
ment in a number of plants. It was 
found that pollen contains naturally 
occurring growth-substances and that 
extracts of certain pollens can induce 
parthenocarpy. 

The early investigations of Gustaf- 
son (5) on hormone-induced par- 
thenocarpy in horticultural crops re- 
sulted in fruits such as seedless to- 
matoes, egg plants, peppers, etc., 
which were, for the most part, of 
scientific interest only—chiefly be- 
cause the methods of application of 
the hormones, that is by daubing 
lanolin mixtures of hormones on the 
flower pistils or injecting hormone 
solutions into the ovaries, did not 
lend themselves to practical appli- 
cation. More recently improved 
methods of application, whereby 
spraying on of the hormones in an 
emulsion form can be _ employed, 
have greatly enhanced the number 
of possibilities in which these com- 
pounds can be used in a practical 
way to secure seedless fruits and to 
improve fruit set (7). It should be 
mentioned that spraying experiments 
(Continued on page 14) 
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PRACTICAL APPLICATIONS 
OF PLANT GROWTH-SUB- 
STANCES IN HORTICULTURE 





(Continued from page 11) 
on oranges and grapefruit to improve 
fruit set have not as yet been very 
successful, although the possibilities 
as to methods of application and of 
more potent compounds have by no 
means been exhausted. 

As might be expected, the differ- 
ent plant species vary greatly in the 
ease with which they respond to any 
hormone application. This is partic- 
ularly true in regard to fruit setting. 
All attempts thus far to induce the 
self sterile varieties of apples to set 
fruit by hormone application have 
failed entirely. Holly species, on the 
other hand, will set fruit very read- 
ily if the open blossoms are sprayed 
with a dilute solution of growth- 
substance (4). It is well known that 
tue hollies are dioecious and that, 
except for the few species which are 
normally parthenocarpic, they will 
0. set fruit unless both male and 
female plants are present. In the 
event that no male plants are in the 
vicinity from which insects can car- 
ry po.len for fertilization of the 
mele a full set of berries can nev- 
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ertheless be obtained by application 
during the blooming period of a 
spray containing 20 to 50 parts per 
million of naphthalene acetic acid or 
naphthalene acetamide, Of the vari- 
ous compounds tried these two have 
proved most effective for this pur- 
pose. 
Bud Inhibition 

It was mentioned earlier that it is 
not a consistent characteristic of the 
growth-substances to stimulate growth 
for it has been observed that in 
certain instances growth is sometimes 
inhibited by these compounds. This is 
frequently true of strong concentra- 
tions on the development of buds 
or shoots. It is a familiar observation 
that when the terminal bud or grow- 
ing point is destroyed, or is remov- 
ed by cutting back the shoot, it is 
usually replaced in leadership by the 
bud or buds immediately below which 
then start growth. If, however, when 
the terminal bud is removed, a lano- 












INDUSTRY 





June, 1941 


lin paste containing a growth sub- 
stance is applied on the cut end, the 
buds immediately below can be inhi- 
bited in their development. Presum- 
ably in nature the terminal bud re- 
leases a naturally occurring growth- 
substance which moves basipetally 
and which checks development of 
buds; below it. 

The ability of the hormones to 
check bud development has found 
several interesting horticultural ap- 
plications. One of these is in the de- 
laying of fruit tree blossoming in 
the spring thereby lessening the dan- 
ger of frost injury to the flowers. 
Winklepleck and McClintock (13) 
have reported that peach trees spray- 
ed just prior to bud opening with a 
strong hormone solution were de- 
layed about 10 days in their blos- 
soming time. During the past season 
the writer applied sprays of naphtha- 
lene acetic acid and naphthalene 


acetamide in concentrations as high 
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as .01 per cent to orange and grape- 
fruit trees at various dates prior 
to start of the spring flush but there 
was no evidence of any delay in 
starting time resulting from these 
sprays. 

Another application of the bud- 
inhibiting properties of the growth- 
substance is in the prevention of 
sprouting of potato tubers during 
their storage period. Guthrie (6) ac- 
complished this result by spraying the 
tubers with hormone solution or, in 
the case of the more volatile com- 
pounds, by exposing them to the va- 
pors of the chemical by placing them 
in impregnated paper bags. 

Bending Effects 

The very earliest researches con- 
cerning plant hormones, long before 
definite compounds were isolated 
from plant tissue, dealt with curva- 
ture of stems. When hormones are 
applied unilaterally to growing stems 
or leaf peticles a greater rate of 
growth may be obtained on the side 
of application than on the opposite 
untreated side, thereby causing a 
curvature in growth away from the 
side of treatment. This response has 
been applied in the training of young 
fruit tree when first set in the or- 
chard. Verner reports (12) that in 
heading back yearling apple trees to 
the desired height the narrow angles 
which the resulting lateral scaffold 
branches make with the trunk in 
many varieties, and which make for 
structurally weak crotches, can be 
avoided by treating the pruning cut 
at the top of the whip with indole 
butyric acid. Presumably the growth 
substance, moving downward through 
the main stem, reaches the upper side 
of the newly developing lateral shoots 
causing them to grow more rapidly 
on the upper side and thus widen 
their angle with the trunk. 

Obscure Effects 

In addition to the more readily 
observable effects of the growth-sub- 
stances mentioned above there are 
most certainly many other more ob- 
scure, though probably quite as im- 
portant, effects which will find hor- 
ticultural application. Brief mention 
should be made of a possible systemic 
effect from which plants have pur- 
portedly been stimulated to more vi- 
gorous growth through seed treat- 
ment and by application to the soil. 
This stimulation has by no means 
been consistent, undoubtedly making 
itself evident in certain instances but 
in the majority of experiments fail- 
ing to materialize. Some of the re- 
ported cases of more vigorous 
growth from hormone treatment, es- 
pecially where transplanting is in- 
volved, can be attributed to the well 
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known effect of increased root ini- were being supplied. 

tiation. In other cases there appears (Conclusion of this article, includ- 
to be a direct effect as though a de- ing Tables 1, 2 and 3, will appear in 
ficiency of some essential compound the July number.) 
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THE PRESENT STATUS OF SCALE 
INSECTS INFESTING CITRUS 
(Continued from page 9) 


dant on the seedless variety than on 
the seedy varieties. The trees marked 
very seedy were smaller than those 
marked mediumly seedy and on an 
average there were fewer scales per 
leaf on those trees than on the me- 
diumly seedy variety even though 
the percentage of green leaves was 
about the same on both varieties. 

Lack of thorough coverage with 
oil sprays is another reason for re- 
infestation of scales. The increase of 
foliage has made it more difficult to 
obtain a thorough coverage, and lack 
of coverage has been one of the 
faults of the Florida citrus grower. 

Injury Caused by Purple Scale 

Infestations 

Because purple scales are becom- 
ing more abundant it is necessary 
to study the injury that they may 
cause. There are several lessons to 
be learned from the 1940 infesta- 
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damage is less if the oil spray is 
applied in the summer than if it is 
delayed until the fall and winter 
months. The third point is especially 
important. Where the oil sprays were 
delayed until fall the scale popula- 
tions had built up to such a degree 
that a severe leaf and fruit drop 
occurred, and this was a direct loss 
in addition to the loss of wood and 
the cost of pruning. Aside from the 
loss of wood there was a very defi- 
nite weakening effect on the trees 
due to the scale infestations. This 
spring the difference in tree vigor 
was most outstanding, particularly 
where the scales were not controlled 
until November at which time the 
trees were heavily infested. The 
trees sprayed in June started to 
grow three weeks sooner this spring 
and have a heavier bloom than those 
sprayed in November. 

In order to determine more defi- 
nitely the extent of injury caused 
by scales, some records were taken 
from a block of Pineapple oranges 


Table 1 
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16 trees having an average of 26 
living scales per leaf as from adjac- 
ent trees having .8 scales per leaf, 
The trees with .8 scales per leaf had 
been sprayed with oil in June and 
those with 26 scales per leaf had re- 
ceived no oil spray (see Figure 4). 
Heavy leaf drop and wood injury are 
quite often attributed to an oil spray, 
but scales are more often the pri- 
mary cause. On November 14 the 
five plots with rather heavy infesta- 
tions of scales and one plot with a 
light infestation were sprayed with 
1% per cent oil, and on the nights 
of November 16 and 17 the freezing 
weather occurred. Following’ the 
spray and the cold weather there was 
a very severe leaf drop from trees 
heavily infested with scales, but on 
lightly infested trees there was very 
little more leaf drop than from light- 
ly infested trees in the unsprayed 
check plot. The fruit drop was also ex. 
tremely severe from the heavily in- 
fested trees (see Figure 5 for record 
of leaf and fruit drop before and 
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Experiment was conducted from 1935 to spring of 1941. 


In Plots 1, 2, and 4 oil sprays were applied only when medium to heavy scale in- 
festations developed. 
Plot 3 received an oil spray each year regardless of scale infestation. 
Nutritional Sprays: 1937 - Zinc-Lime - 3-1%-100. 


tions. First, an apparently light in- 
festation can develop into a very se- 
vere one during a single season if 
conditions are favorable. In several 
plots where the oil spray was not 
applied during the early summer the 
average number of scales per leaf in- 
creased from less than one scale per 
leaf in March to over 75 scales per 
leaf in September, representing an 
increase of over 8000 percent. Sec- 
ond, even though the trees may lose 
from 50 to 75 percent of their leaves 
due to cold weather, there may be 
sufficient scales remaining on the 
limbs and twigs to severely reinfest 
the leaves by fall. Third, it is more 
economical and the likelihood of 


1940 - Copper-Zinc-Manganese-Lime - 


where both fertilizer applications and 
nutritional sprays have been uni- 
form, the only variation being in the 
insecticidal sprays. The block was 
divided into seven plots; two plots 
were sprayed with oil in June and 
five plots in November, In the spring 
of 1940 there was a light infestation 
of scales in all plots. In the five plots 
a heavy infestation of purple scales 
was the primary cause of a severe 
leaf and fruit drop, the injury be- 
ing more or less in proportion to the 
density of the scale population. Be- 
tween September and November 
there were six times as many 
dropped leaves collected in an area 
of two square yards under each of 


8-3-3-3-100. 


after oil sprays). There is no doubt 
that the oil spray was a factor in 
causing the leaf and fruit drop, but 
the primary cause was the weakened 
condition of the trees due to scales. 
From these records and other pub- 
lished (4) and unpublished work as 
well as field observations, the evi- 
dence is rather conclusive that scale 
infestations are much more of a fac- 
tor in causing leaf and fruit drop 
and deadwood than an oil spray ap- 
plied with discretion, especially if 
the spray is applied in the summer 
before the infestation becomes se- 
vere and when there is plenty of 
moisture in the soil. 

Following a heavy infestation of 
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scales the cost of pruning is usual- 
ly a big item. A three-year record 
of the weight of pruned wood 
from several plots is shown in Table 
1. In February, 1941, the weight of 
the deadwood pruned from trees 
heavily infested with scales last fall 
was eight times as much as_ the 
weight of wood pruned from adjac- 
ent trees sprayed in June. The 
amount of dead wood was in propor- 
tion to the scale infestation just as 
were the leaf drop and fruit drop. 
Following the freeze of January, 
1940, more dead wood was pruned 
from the oil sprayed trees’ than 
from trees that had not received an 
oil spray in 1939, indicating that 
there was some weakening effect 
from the oil. Nevertheless, the 
amount of wood lost did not affect 
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of the oil emulsion in the spray tank 
which results in non-uniform con- 
trol and severe wood injury on trees 
sprayed with the last 50 gallons or 
more of material from each tank; 
and the application of an oil spray 
on trees in a semi-wilted or wilted 
condition. 

Present Status of Scale Insects 

In all probability more groves 
were sprayed with oil for scale con- 
trol during the summer, fall, and 
winter months of 1940 and the first 
two months of this year than during 
any other similar period in the his- 
tory of the citrus industry in this 
state. Despite this fact, there is a 
considerable carry-over of purple 
scales as well as Florida red 
scales and at the present they are 
more evident than they were at this 


Tigure 5. 
Influence of Purple Seale lafestetions on Leaf and Fruit Drop. 
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the 1940-41 crop to any extent be- 
cause the trees produced the larg- 
est crop since they had come into 
production. Since 1935 those trees 
have been sprayed annually with an 
oil spray and at the end of the six- 
year period they were larger and 
more vigorous than the trees that 
were allowed to become infested be- 
fore an oil spray was applied in 1938 
and 1940. In general there has been 
more wood killed from the effect of 
purple scale infestations than from 
oil sprays in the experimental plots 
as well as in the average commer- 
cial grove. 

Oil sprays are not foolproof and 
should ‘not be used without some 
consideration of the condition of the 
trees. In Forida the most apparent 
causes of injury from oil sprays have 
been from sprays applied in the late 
summer and fall months on trees 
that had a heavy scale infestation 
and a crop of maturing fruit; appli- 
cation of a relatively low-grade oil 
emulsion at a concentration above 
.1% per cent actual oil; sepraation 


time last year. Where the complete 
fertility and spray programs are 
practiced, an oil spray should be ap- 
plied this summer even though the 
grove was sprayed as late as Janu- 
ary or February of this year. Most 
of the groves sprayed during the win- 
ter were heavily infested at that time 
and it is seldom that one oil spray 
will clean up such an infestation to 
the extent that another spray is un- 
necessary for 16 to 19 months, which 
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is the approximate iterim between 
the past winter months and the sum- 
mer of 1942. 

It is quite possible that scale in- 
sects will not increase so rapidly 
this year as last year but a period 
of 16 to 19 months is too long to 
expect satisfactory control from one 
oil spray in groves that were heavily 
infested when sprayed. Young pur- 
ple and Florida red scales are al- 
ready infesting the spring growth. 
This condition is probably a result 
of the abundance of residue in the 
form of sooty mold and dust on the 
young foliage in some groves. Citrus 
aphids were not particularly notice- 
able on large trees but they were 
sufficiently abundant to deposit an 
appreciable amount of “honeydew” 
on the leaves, creating a medium for 
the growth of sooty mold as well as 
making the leaves sufficiently sticky 
to catch dust and fertilizer as it was 
applied. There may be little evidence 
of scales by June because of the pre- 
ponderance of the spring flush of 
growth, which will hide the old in- 
fested leaves and twigs, and the resi- 
due on the leaves so for good in- 
surance against a heavy infestation 
of scales next fall and winter a 
thorough oil spray should be applied 
this summer. 


NEW CIRCULAR TELLS 
ABOUT FOOD RESEARCH 
WITH CITRUS PRODUCTS 


What chemical research has done 
in bringing out new products of cit- 
rus is the theme of a new circular, 
“Citrus Fruit Products,” written by 
two outstanding scientists and pub- 
lished by the U. 8S. Department of 
Agriculture. Announcement of the 
new circular has been received from 
Washington by the State Agricultural 
Extension Service. 

Authors of the circular are H. W. 
von Loesecke, chemist with the U. S. 
D. A. citrus laboratory in Winter 
Haven, and E. M. Chace, chemist 
with the Los Angeles, California, U. 
S. D. A. laboratory. 
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COMPILED BY THE LYONS FERTILIZER Co. 


Horticultural Hints 


There are many views regard- 
ing the proper care of grove prop- 
erty, but basically when adequate 
amounts of a well balanced fer- 
tilizer containing a complete range 
of all plant foods is added to the 
soil in such a way that the tree 
can obtain the greatest percent- 
age of this food, and when your 
spray program includes the ma- 
terials that will control the rav- 
ages of insects and diseases, and 
coupled with this a program of 
cultivation that will keep the soil 
in a productive state, then it is 
cour idea that you are giving the 
grove proper care. 

Growers in all sections of the 
state have been busy during the 
past month with their summer ap- 
plication of fertilizer. It is very 
encouraging this summer to talk 
with growers and find that with- 
out exception they are interested 
in having the best crop of fruit 
ever produced on their property 
this fall. 

We believe that this dream of 
better fruit will come true this 
fall and we are not guessing about 
the matter but speaking from 
what we have seen during the past 
month. The customers of this 
Company are doing their part in 
the better fruit program as is defi- 
nitely shown in the type of fer- 
tilizer that they have been using 
this summer. 

It is safe to state that 95 per- 
cent of the growers doing busi- 
ness with the Lyons Fertilizer 
Company are using the mixtures 
that contain a complete range of 
all the necessary plant foods. Sci- 
entific and practical experiments 
have definitely shown that this 
is one of the essentials in the pro- 
duction of larger quantities of 
quality fruit. 

We are going on record here 
as a strong advocate for the use 
of high quality fertilizer for high 
quality fruit, and we urge those 
growers that have not yet made 
their summer application of fer- 
tilizer to contact one of the Ly- 
ons Field Men and consult with 
him about the most economical 
(determined by the net profit at 
the end of the season) methods 
of citrus production. 

Remove all dead wood and wat- 
er sprouts from the trees during 
the summer. Keep your young 
trees thoroughly cultivated and al- 


Reports of Lyons Field Men... 


POLK & HIGHLANDS 
COUNTIES 
J. M. (Jim) Sample 

Unless rain is immediately 
forthcoming, serious damage is in- 
dicated to both trees and fruit in 
this area. It is already noted that 
the new fruit crop is dropping ex- 
cessively, with the heaviest loss 
being shown by Valencias. Tan- 
gerines and early grapefruit are 
going to be light in this section 
next year. The present Valencia 
crop is fast being cleared up and 
grapefruit is practically gone. 

Most of our growers averaged 
from $1.00 to $1.25 for their Val- 
encias, and those growers who are 
still holding their crop are antici- 
pating better prices by the first 
of June. 


NORTH CENTRAL FLORIDA 
H. C. (Doug) Douglas 

Growing conditions have been 
most favorable throughout this 
section and groves that have been 
properly cared for have made fine 
progress this spring with all va- 
rieties of oranges setting a nice 
crop. Fruit prices in this section 
have not been as good as we an- 
ticipated, but most growers with 
good quality fruit have been able 
to market their crop at a profit. 

While the vegetable crops have 
been curtailed as far as acreage 
is concerned and with smaller 
crops as a result of weather con- 
ditions the price has been good 
and most of the growers are mak- 
ing some money. 


SOUTHWEST FLORIDA 
F. W. (Felton) Scott 

Growers in the Wauchula sec- 
tion have had a very nice spring 
season on all of their vegetable 
crops. Yields have been fair and 
the price received has been very 
good. In the Palmetto and Rus- 
kin sections the yield was not so 
good as a result of weather con- 
ditions, but with all commodities 


so watered at the first signs of a 
drought. Fertilize the young trees 
at 60 to 90 day intervals. Keep 
a thorough check on rust mite all 
during the summer. If your scale 
is reaching serious proportions, 
we strongly urge you to spray 
with oil and do not count on 
friendly fungi to control this in- 
sect. 


bringing a good price the season 
will end with most growers able to 
show a profit on the season’s op- 
erations. 

Citrus growers throughout this 
section are either making their 
application of fertilizer at this 
time or are planning to do so dur- 
ing the early part of June. 


WEST CENTRAL FLORIDA 
E. A. (Mac) McCartney 

The vegetable growers in this 
territory have just about finished 
with the harvesting of their spring 
crops. This has been one of the 
most disastrous seasons as far as 
weather conditions are concerned 
that we have had in many years. 
In spite of these backsets though, 
we are glad to report that a num- 
ber of our customers have been 
able to show black ink for their 
season’s operations. 

Citrus growers in this section 
are feeling very encouraged over 
the condition of their grove prop- 
erties and also about the crop of 
fruit that they have set. 


HILLSBOROUGH AND PINEL- 
LAS COUNTIES 
C. S. (Charlie) Little 

Growers throughout this section 
have been extremely busy during 
the past month with the many du- 
ties involved in the proper care 
of their groves. Spraying has been 
one of the major operations, and 
I am glad to report that most of 
the growers in the section are em- 
ploying a good spray program in 
an effort to produce real quality 
fruit this season. One other no- 
ticeable feature in connection 
with the desire of the grower to 
produce quality fruit this spring 
is the fact that all growers in this 
section are using well balanced 
fertilizer that contains a complete 
range of the secondary fertilizer 
elements. 

The crop for the coming year 
will be somewhat smaller than 
during the past season as a result 
of the small crop of fruit set by 
early grapferuit trees. 


It Is The Man Who Takes Pro- 
per Care of His Grove So As to 
Produce Larger Crops of. High 
Quality Fruit Who Makes the 
Most Out of His Grove. 
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ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Alvin McHargue, Prominent Vegetable Grower 


Recommends Lyons Fertilizers 


For All Vegetables 


Mr. McHargue, whose picture is repro- 
duced herewith in the midst of his bum- 
per-crop tomato field, was one of the first 
growers to start tomato production in the 
Ruskin section. 


He is one of the most progressive growers 
of the section and employs all of the latest 
up-to-the-minute scientific and practical 
methods in the production of his crops. 


Growers in the Ruskin section state that 
Mr. McHargue’s crop of tomatoes is one of 


the very finest in that section this year, and 
the yield and quality are unusually excel- 
lent. 


Mr. McHargue says that he is extremely 
well pleased with Lyons Fertilizer and 
gives our fertilizer a large share of the 
credit for the exceptionally fine crop of 
tomatoes he produced this spring. He 
further adds that he unhesitatingly recom- 
mends Lyons Fertilizer for any vegetable 
crop — whether it be tomatoes, beans, 
pepper, or any other vegetable crop grown 
in Florida. 
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A REVIEW OF OUR 
KNOWLEDGE OF MELANOSE 
AND ITS CONTROL 





(Continued from page 4) 

do an average pruning job and sup- 
plement this with a copper spray. 
Under some conditions it may be ad- 
visable to use a second copper spray. 

The question of the best time to 
prune has frequently been discussed. 
For best melanose control trees 
should be pruned just prior to the 
spring growth and bloom. This time 
for pruning would enable the grower 
to remove the recently killed dead 
wood which is the principal source 
of infection. However, there are 
many factors which may make it im. 
practical to prune in the early spring. 
As a general rule, pruning must nec- 
essarily be done when labor is avail- 
able at a reasonable price and other 
cultural practices do not interfere. 
There are, of course, exceptions to 
all rules and in the event trees have 
been badly damaged by a freeze or 
other cause the dead wood should be 
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removed as soon as the extent of 
the damage can be determined. 
Dusting 

In the early ’20s several dusting ex- 
periments for melanose control were 
conducted (7). Copper-lime dust, 
bordeaux dust and sulphur dust were 
used. Even where as many as four 
thorough applications were made no 
appreciable control of the disease was 
observed. At the same time single 
applications of bordeaux-oil gave 
good control. 

The results obtained from the 
dust materials used at that time were 
so disappointing that the method does 
not appear worthy of trial on a large 
scale. However, new materials may 
be developed which will give satis- 
factory control when applied in dust 
form. 

Spraving 

In an effort to determine the most 
satisfactory material or materials to 
use for controlling the melanose fun- 
gus a wide variety of fungicides 
have been tested. Included among 
these are several neutral coppers, 


TABLE 1 


The following figures are taken from the New York Daily Fruit Reporter, 
and are composed of the averages of the four or five leading shippers on 
the East Coast. These averages are for INDIAN RIVER fruit sold on the 


New York Auction ONLY. 





Oranges 

Season 1935-36 U. S. No. 1 U.S. No. 2 Difference 
Common $3.16 $2.71 -45 
Pineapple 3.54 3.02 52 
Valencia 3.44 3.11 .33 
Season 1936-37 

Common 3.37 3.03 34 
Pineapple 3.46 3.13 33 
Valencia 4.19 3.61 58 
Season 1937-38 

Common 2.51 1.99 -52 
Pineapple 3.03 2.38 -65 
Valencia 2.44 2.01 43 
Season 1938-39 

Common 2.26 1.90 86 
Pineapple 2.46 2.02 44 
Valencia 2.76 2.31 -45 
Season 1939-40 

Common 2.41 2.15 -26 
Pineapple 2.53 2.25 -28 
Valencia 3.69 8.17 52 

TABLE 2 


The following figures are taken from the New York Daily Fruit Reporter, 
and are composed of the averages of the four or five leading shippers on 
the East Coast. These averages are for INDIAN RIVER fruit sold on the 


New York Auction ONLY. 


Grapefruit 

Season 1935-36 U. S. No. 1 U. S. No. 2‘ Difference 
Common $2.98 $2.46 -52 
Marsh Seedless 3.64 2.88 -76 
Season 1936-37 

Common 2.29 1.90 39 
Marsh Seedless 2.92 2.48 44 
Season 1937-38 

Common 2.55 2.09 46 
Marsh Seedless 3.22 2.46 -76 
Season 1938-39 

Common 2.00 1.62 388 
Marsh Seedless 2.39 1.83 .56 
Season 1939-40 

Common 2.46 2.02 44 
Marsh Seedless 2.97 2.54 43 
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mercury, sulphur preparations, liquid 
and dry lime sulphur, bordeaux mix- 
tures and combinations of many of 
these materials. 

Spraying with some form of cop- 
per has been found to give the most 
satisfactory and economical control 
of melanose. When this spray is sup- 
plemented with a reasonably good 
pruning the control is considerably 
better than spray alone. 

A series of experiments (9) have 
been conducted to determine the 
most effective time for applying cop- 
per sprays and the number of sprays 
necessary. The results of these ex- 
periments indicate that a dormant 
spray can be expected to give only 
fair melanose control, and _ unless 
necessary for scab control the ex- 
pense is not justified. A single post- 
bloom spray applied two or three 
weeks after the petals fall gives the 
most satisfactory results. A second 
post-bloom spray applied three or 
four weeks after the first spray may 
give a slightly higher percentage of 
control but the difference does not 
generally justify the expense except 
under very unusual conditions. 

Spray Materials 

For several years a standard bor- 
deaux mixture 6-6-100 or this mix- 
ture in combination with oil emul- 
sion was used extensively for the 
control of melanose. These materials 
gave satisfactory control of the fun- 
gus but several disadvantages soon 
became apparent. It was found that 
this combination sometimes scorched 
tender foliage and caused a surface 
burn or blotch on young fruit. Also, 
this mixture, particularly when com- 
bined with oil, was found to cause 
star melanose on the leaves and 
twigs. Scale insects developed rap- 
idly following the use of bordeaux 
and even where oil emulsion was 
added it was generally necessary to 
follow with an aplication of oil emul- 
sion later in the season. 

Due to the difficulties experienced 
with bordeaux mixture a demand 
was created for other equally effec- 
tive fungicides. In the past few years 
several neutral copper preparations 
have been developed which have at 
least partially overcome the disad- 
vantages of bordeaux mixture and 
are rapidly taking its place. These 
materials cause very little or no 
burning on tender foliage and leave 
less residue on the leaves to harbor 
scale insects. Unfortunately, even 
these neutral coppers when com- 
bined with oil emulsion may cause 
a surface blotch on young fruit and 
start melanose on the leaves and 
twigs. Most growers consider this 
an unsafe combination. 

In order to determine the com- 
parative effectiveness of these num- 


June, 1941 


erous copper materials extensive ex- 
periments have been conducted at 
the Citrus Experiment Station (9). 
The results of the experiments in- 
dicate that when these neutral cop- 
pers are used on a comparable met- 
allic copper basis, with a minimum 
of three-quarters of a pound of me- 
tallic copper per 100 gallons, they 
all give fairly satisfactory results. 
The experiments further indicate 
that there is a rather definite cor- 
relation between the size of the par- 
ticles, the percentage of metallic 
copper and the control that can be 
expected. In other words, the small- 
er the particles and the higher the 
percentage of metallic copper, the 
better the control. Whether this is 
due to the percentage of copper, 
the size of the particles or the ad- 
hesiveness of the materials has not 
been determined. 

In view of the fact that experi- 
mental evidence indicates that a lit- 
tle higher percentage of metallic cop- 
per in the spray is reflected in bet- 
ter melanose control, I would sug- 
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ticularly if a sulphur is_ selected 
which has good adhesive properties. 
It is essential to stick both the cor- 
per and the sulphur on the tree to 
get good control of melanose and 
mites. Both zinc and manganese sul- 
phates, which are often combined 
with melanose sprays, are excelent 
stickers. 

The question frequently arises as 
to how thoroughly the trees should 
be sprayed. Experimental evidence 
indicates that the control of fungi 
and insects will be in direct propor- 
tion to the concentration of the 
spray, thoroughness of application, 
percentage of deposit and the length 
of time that the materials remain 
on the trees. 

Cost of Spraying 

Most growers realize that when 
copper sprays are applied for control 
of melanose they kill many friend!v 
fungi which are of great value in 
the natural control of rust mite, six- 
spotted mite, red spider, aphids aud 
scale insects. Therefore, in figuring 
the cost of melanose control we 


Chart 1 


Percentage Fruit Grades as Affected By 
Pruning and Spraying for Melanose Control 
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gest a dosage varying from three 
quarters of a pound to one pound of 
metallic copper per 100 gallons de- 
pending upon the probable severity 
of the infection based on tree con- 
dition and weather. 

It has become a general practice 
to include wettable sulphur with mel- 
anose sprays to control rust mite 
and other members of the spider 
family. This is very desirable, par- 


Key to Grades 
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must also include the added cost of 
insect control. Whenever copper 
sprays are used I would strongly re- 
commend that they be followed with 
an oil spray for scale control. Fre- 
quently growers skip this oil spray 
because the scale infestation does 
not seem heavy enough to justify 
the expense of spraying. In nearly 
every case such a practice results 
in a heavy scale infestation in the 
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fall with the subsequent loss of bear 
ing wood and expense of pruning. 

In order to arrive at the approxi- 
mate cost of a complete spray pro- 
gram and the return which may be 
expected from such a program I have 
prepared some figures based upon the 
current cost of materials and the 
conventional method of spraying. In 
view of the fact that there is a rea- 
sonable correlation between the num- 
ber of boxes of fruit a tree will pro- 
duce and the number of gallons of 
spray required I have arbitrarily se- 
lected orange trees capable of pro- 
ducing an average of four boxes of 
fruit and requiring approximately 
ten gallons of spray per tree per 
application to use as an example. 

The cost of spraying and dusting 
will vary according to equipment, 
nearness to water, etc., but on the 
average I believe it is ample to al- 
low %c per gallon for applying 
sprays and %c per pound for dusts. 
Using one copper spray, containing 
1.0416 s. of metallic copper, 10Ibs. of 
wettable sulphur and 1 pint of stic- 
ker per 100 gallons; one oil spray, 
with 1%% actual oil; two dustings 
with 1 pound of dust per tree per 
application and one lime _ sulphur 
spray at a dilution of 1 to 50 plus 
5 Ibs. of wettable sulphur per 100 
gallons the total cost per tree would 
be 34.4c or 8.6c¢ per box. Trees of 
the size discussed could be pruned 
commercially for about 20c per tree 
or a cost of 5c per box. This would 
make the total cost of the pruning 
and spraying program 13.6c per box. 

In 1939 Mr. H. A. Thullberry of 
Haines City gave a paper before the 
Horticultural Society in which he re- 
ported on a commercial melanose con- 
trol experiment which included spray- 
ing and pruning and a combination 
of both. I have reproduced the data 
of Mr. Thullberry’s experiment in 
graphic form in chart 1. This shows 
very clearly the improvement in 
grade which can be obtained by 
pruning and spraying. Those blocks 
which were pruned and sprayed pro- 
duced 63% more U. S. No. 1 fruit 
than the check blocks. 

Referring again to our example, 
if we had 75 orange trees per acre 
the production would be 300 boxes. 
This is a good yield but entirely pos- 
sible. If, by pruning and spraying, 
we could increase the No. 1s 63% 
over similar blocks not pruned or 
sprayed it would mean 189 more 
boxes of No. 1 fruit per acre. From 
the data in Table 1 we find that over 
a period of 5 years we can expect to 
receive approximately 40c per box 
more for No. 1s than for No. 2s. 
On this same basis we would receive 
$75.60 more for the fruit from the 
sprayed and pruned block than from 
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the check block. However, all the 
fruit was sprayed and all the trees 
pruned in the control blocks making 
a total cost of spraying and prun- 
ing $40.80 per acre. This would leave 
a net profit from the spraying and 
pruning of $34.80 or an 85% re- 
turn on the investment. 

In order to determine the value 
of copper sprays for melanose con- 
trol in groves belonging to the 
Deerfield Groves Company we have 
conducted careful experiments on our 
Sunset Grove located on Merritt Is- 
land. It has been our practice to 


spray four rows with copper and sul- 
phur and the adjoining four rows 
with lime sulphur and wettable sul- 
phur for rust mite control. At pick- 
ing time this fruit is picked and 
graded separately so that we have a 
true picture of the 


fruit quality 
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based upon regular packing house 
grades. In our blocks this year the 
trees were spot picked for color and 
appearance on December 2nd and 
cleaned on January 10th. Chart 2 
shows the percentage of each grade 
from the blocks for both pickings 
and the net returns per field box 
picked. In the first picking the fruit 
sprayed with copper returned lic 
more per field box than the fruit 
which was not sprayed with copper. 
When the trees were cleaned the 
fruit sprayed with copper returned 
26c more per field box than the 
fruit which was not sprayed with 
copper. In order to overcome the 
fluctuations of the market in arriv- 
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ing at these figures the prices are 
based on the average return for each 
grade from this grgve for the cur- 
rent season. ' 

It so happened that the cost of 
the spray program on the check 
biocks was only about %c per box 
less than in the copper blocks so that 
we realized a very substantial profit 
from the use of the copper. Even if 
there had been no expense for spray- 
ing on the check blocks and the cost 
of the complete program on the cop- 
per blocks was 13.6c per box, with 
an increased net return of 26c per 
field box there was a net profit on 
the spraying and pruning of 12.4c 
per field box or 91% return on the 
investment. 

Due to the many variable factors, 
over which the grower has no con- 
trol, the results of the same spray 


Chart 2 
Commercial Test of Copper Sprays for Mel- 





eapple Oranges. 
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program will vary greatly from year 
to year. In old bearing blocks, mela- 
nose control is insurance which gen- 
erally pays good dividends. 


Melanose Litrature Cited 


(1) Table on page 24 in Pro- 
ceedings of the Florida State Hor- 
ticultural Society for 1936. 

(2) Faweett, H. S. 1912. The 
Cause of Stem-Rot of Citrus Fruits. 
Phytopathology, 2:109-113, illus. 

(3) Wolf, F. A. 1926. The Per- 
fect Stage of the Fungus which 
Causes Melanose of Citrus. Journal 
sanenam Research, 33:621-625, 
illus. 

(4) Swingle, W. T. and Webber, 
H. J. 1896. The Principal Diseases 
of Citrus Fruits in Florida. U. S. De- 
partment Agr. Div. Veg. Path. Bul. 
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8,42p., illus. 
(5) Fawcett, H. S. 1921. Tem- 
perature Relations of Growth in Cer- 
(Concluded on next page) 
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(Advertisements 


The rate for advertisements of this 
nature is only five cents per word for 
each insertion. You may count the 
number of words you have, multiply 
it by five, and you will have the cost 
of the advertisement for one inser- 
tion. Multiply this by the total num- 
ber of insertions desired and you will 
have the total cost. This rate is so 
low that we cannot charge classified 
accounts, and would, therefore, ap- 
preciate a remittance with order. No 
advertisement accepted for less than 
50 cents. 


Oo 
LAKE GARFIELD NURSERIES 
COMPANY 
BARTOW, FLORIDA 
ALL STANDARD VARIETIES CIT- 
RUS TREES—SPECIAL PRICES 
NOW IN EFFECT 


REWARD of five dollars to man 
showing me a SCUR ORANGE 
tree producing heavy crops RED 
fruits entirely free of scars and 
skin blemishes. Will pay addition- 
al for fruits and buds. Donald 
J. Nicholson, 1218 Greenwood, 
Orlando, Fla. 


SUPERIOR CITRUS TREES of prin- 
cipal .varieties. Also Persian limes 
and avocado trees and new varie- 
ties of tangelos. None injured by 
cold. Ward’s Nursery, Avon Park, 
Florida. 


—_— 

ALYCE CLOVER SEED. Ripe and 
cleaned. Ideal cover and hay crop. 
Write for information. P. E. Syn- 
der, Box 866, Lakeland, Fla. 


LARGE AND SMALL orange groves 
for sale also acreage suited for 
citrus culture, dairying and gener- 
al farming. Charlton & Associ- 
ates, Valuation Engineers and Real 
Estate Appraisers, Ft. Lauderdale, 
Fla. 


PLANT SOAR’S SWEET ORANGE 
trees for profit, fruit sells in Sep- 
tember for $1.12% to $1.50 per 
box. No losses from drops or froz- 
en fruit, does not dry out on lemon. 
Pomona Nurseries, Dade City, Fla. 


FOR SALE—Casurina Lephidophloia 
Florida’s best windbreak trees 
$5.00 per 100 — $45.00 per 1000. 
S. F. Matthews, Homestead, Fla. 


MACHINERY: Complete for 4 or 5 
car capacity packinghouse, ineludes 
Coloring Room Eqiupment, Low 
Pressure Steam Boiler, Water 
Tank and Steel Tower. Sacrifice 
price for whole or part. Box 1987, 
Tampa. 
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Cooperation In Citrus 
Packing Industry Drive 


U. S. Dept. of Labor, Wage and 
Hour Divison 


First report of an industry-wide 
drive now being conducted among 
the nation’s leading citrus fruit 
packing plants by the Wage and 
Hour Division, U. S. Department of 
Labor, reveals general willingness 
among citrus operators to comply 
with provisions of the Fair Labor 
Standards Act, it was announced by 
General Philip B. Fleming, Admin- 
istrator of-the Division. 

The drive, which follows a six- 
months’ period of self-cleansing in 
the industry undertaken through co- 
operation between the industry’s as- 
sociations and the Wage and Hour 
Division, was begun early in March 
and will continue until the entire 
industry has been -covered, the Ad- 
ministrator said. Between 45,000 and 
50,000 employees are estimated to 
be employed in the 1100 to 1500 
plants in the industry, which is cen- 
tered principally in the orange, 
grapefruit, and lemon growing areas 
of Florida, Texas and California. A 
much smaller portion of the indus- 
try is located in Arizona and in those 
regions of Louisiana, Mississippi, 
and Alabama bordering on the Gulf 
of Mexico. 

“Results of the drive to date,” 
General Fleming said, “indicate that 
the citrus fruit packing industry is 
generally cooperating with the Wage 
and Hour Division in an effort to 
extend the minimum wage and max- 
imum hours provisions of the Fair 
Labor Standards Act to all covered 
workers. The type of violations re- 
vealed in those plants already  in- 
spected indicates only minor instanc- 
es of non-compliance, and operat- 
ors are promptly making corrections 
where pointed out.” 

An immediate result of the drive 
of benefit to employees is provided 
through back wage payments total- 
ing $9,284, to be received by 562 
workers. 

Results of the drive to date, by 
areas, follows: 

FLORIDA AREA — Total inspec- 
tions, 66; firms covered, 65; firms in 
compliance, 15; firms in violation, 50; 
firms violating minimum wage pro- 
vision, 21; firms violating maximum 
hours provision, 24; firms violating 
other provisions, 30; firms paying 
restitution, 26; amount of restitu- 
tion, $4,000; number of employees 
receiving restitution, 400. 

TEXAS AREA — Total inspec- 
tions, 116; firms covered, 90; firms 
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in compliance, 42; firms in violation, 
48; firms violating minimum wage 
provision, 6; firms violating maxi- 
mum hours provigion, 4} firms violat- 
ing other provisjons, 42; firms pay- 
ing restitution, 4; amount of resti- 
tution, $4,257; number of employees 
receiving restitution, 77. 
CALIFORNIA AREA — Total in- 
spections, 216; firms covered, 182; 
firms in compliance, 28; firms in vio- 
lation, 154; firms violating minimum 
wage provision, 39; firms violating 
maximum hours provision, 35; firms 
paying restitution, 56; amount of 
restitution, $1,027; number of em- 
ployees receiving restitution, 85. 


Double Value 


Twenty-three 


A REVIEW OF OUR 

KNOWLEDGE OF MELANOSE 

AND ITS CONTROL 

(Continued from preceding page) 
tain Parasitic Fungi. Univ. Cal. Publ. 
Agr. Sci., Ser. 4:183-232, 11 figs. 

(6) Burger, O. /F., DeBusk, E. 
F., and Briggs, W. R. 1923. Prelimi- 
nary Report on Controlling Melanose. 
i Agr. Exp. Stat. Bul., 167. 123- 

(7) Winston, J. R., Bowman, 
John J., and Bach, Walter J. 1927. 
Citrus Melanose and Its Control. 

(8) Stevens, H. E. 1915. Prun- 
ing For Melanose. Fla. State Hort. 
Soc. Proc. 28:122-123. 

(9) Ruehle, Geo. D., and Kuntz, 
Wm. A. 1940. Melanose of Citrus 
and Its Commerical Control. Fla. 
Agr. Exp. Bul., 349. ‘ 
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REDUCES DECAY 


BRO G DEX 


RETARDS SHRINKAGE 


The Brogdex Process not only 


provides a 


Better Wilt Control 


but it also makes possible a 


Better Polish 


one that has longer life 


% 


Some other wax processes may 
give you one and some the other, 


BROGDEX 


GIVES YOU BOTH 


B. C. SKINNER, Distributor 


THE BROGDEX SYSTEM 


Coloring Room Process 


DUNEDIN, 


Color Added Process 
FLORIDA 





READ THE LYONIZER ON PAGES 18 AND 19 


BRANDS 


Are Specifically Designed To Provide Your Crops 
With Necessary Secondary Elements 


For several years our “Super X” Brands have been in use in 
Florida and their popularity has grown with each succeeding 
year. This growing acceptance, we are sure, lies in the fact 
that they have proven their effectiveness in actual use and also 
because they carry a guarantee as to the quantities of secondary 
plant foods they contain, so that each grower knows exactly what 
he is getting. 


Experiment station investigations and our own private investiga- 
tions have proven beyond all doubt that these secondary plant 
foods improve general tree health, increase the crop of fruit and 
develop a better quality of fruit. 


We recommend your consideration of these rich “Super X”’ brands 
and when they are used in connection with the spray schedule 
outlined in our Lyonize Program we know from experience that 
growers may expect most satisfying results. 


Our “Super X” Brands are doing an outstanding 
job for many Florida growers. We will welcome 
the closest investigation. 


LYONS FERTILIZER COMPANY 


TAMPA, FLORIDA 


AGENTS CARRYING STOCK Guignard Maxcy, Sebring SALES REPRESENTATIVES 
J. T. Mathews, Plant City 
Si Carper, Dade City Norman A. McDuffie, Dania J. H. Rickborn, Sales Manager 
Deuglas Hardware Co., Dunedin Noling & Church Inc., Howey-in-the-Hills Lakeland 
Sesmese Gest Shere, Geniadn Orange Manufacturing Co., Orlando H. C. Douglass, 1630 E. Livingston, 
° 2s W. Parker, Arcadia 
Jehn Giddens, Avon Park E. Rubush, Lake Hamilto Chas. S. Little, Route 5, Box 1031, 
J. M. Hemphill, Plant City Strickland Hardware Company, St. Cloud Tampa 
Hillsboro Feed & Milling Co., Tampa Antonio E. A. McCartney, Temple Terrace, 
. < ‘ampa 
Highlands Seed Co., Sebring Son . M. 
Istokpoga Supply Co., Wild Island . T. Thom = Webster — ne ee 
. G. gv St. ware Unity Farms Inc., Pahokee Felton W. Scott, Bradenton 
m. E. McAdoo, Lake Wales G. E. Wetherington, Dover & Turkey Creek Norman Tuckett, Mount Dora 





